Plant cell wall polysaccharides are traditionally classified into three groups, namely, pectic substances, hemicellulose and a-cellulose. For many years pectic and hemicellulosic polysaccharides were distinguished by their extractability with chelating solvents and alkali solutions. Pectic polysaccharides are essentially composed of rhamnogalacturonan and associated neutral polysaccharides such as galactan and arabinan.1'2* However, Jarvis et ah reported that there were two rhamnogalacturonan-based fractions in the potato cell wall.3>4) The first fraction, extractable with a hot chelating solvent, was probably associated with other polysaccharides only through calcium-complexing and the steric effect of its own molecular size. The second fraction, extracted subsequently with mild alkali, was retained by covalent bonding. These two fractions showed a close similarity in the mode of linkages of sugar residues, although the latter was rich in galactan and arabinan side chains.4* In the previous paper, we reported the structure of pectin isolated from tobacco midrib by extraction with EDTA.5) The pectin had a rhamnogalacturonan backbone to which side chains of galactan and arabinan were linked probably to C-4 of the L-rhamnosyl residues.
In the present work, we have examined a polysaccharide containing a rhamnogalacturonan backbone purified from the hemicellulosic fraction of the same origin as above by means of methylation analysis, mild acid hydrolysis and periodate oxidation.
MATERIALS AND METHODS

Materials.
The water-soluble hemicellulosic fraction was isolated from the midrib of leaves of Nicotiana tabacum cv. BYas described previously.6* General methods. All evaporations were performed under reduced pressure at a bath temperature not exceeding 45°C . Optical rotations were measured with a JASCO DIP-181 polarimeter using a 100mm micro cell at 25°C.
PPC was performed on WhatmanNo. 1 paper using the Abbreviations: EDTA,disodium ethylenediaminetetraacetic acid; PPC, paper-partition chromatography; GLC, gas-liquid chromatography; MS, mass spectrometry. drolyzed by heating with 88% formic acid at 100°C for 5 hr followed by heating with 2 n trifluoroacetic acid at 120°C for 1 hr,16) and converted to partially methylated alditol acetates in the usual manner.9) Each of the alditol acetates Periodate oxidation. A sample of the polysaccharide (40 mg) was oxidized with 0.01 m sodium metaperiodate in 0.05m sodium acetate buffer (pH 4.0) in the dark at 5°C for 7 days. The consumption of periodate was monitored by the spectrophotometric method18) and checked by the use of buffered sodium arsenite and iodine titration.19) After the excess periodate was destroyed with ethylene glycol, the reaction mixture was dialyzed against distilled water. The oxidized polysaccharide was reduced with sodium borohydride and the excess hydride was decomposed by addition of aqueous acetic acid. The resulting polyalcohol (32 mg) was freeze-dried after dialysis against distilled water. A sample of the polyalcohol was hydrolyzed with 2n trifluoroacetic acid at 120°C for 1 hr. After the acid was removed by evaporation, the hydrolyzate was analyzed by GLCof the alditol acetates (column A)6) and dithioacetal trimethylsilyl derivatives20* (column B).
RESULTS
Isolation of hemicellulosic polysaccharide
The water-soluble hemicellulosic polysaccharides were extracted with hot water from an alkali extract of the chlorite holocellulose of tobacco midrib as described previously.6) They were fractionated on a DEAE-cellulose (ace- Anion exchange chromatography of F-3 F-3 (1.12g) wasdissolved in 100ml of50mM potassium phosphate buffer (pH 7.0) and applied to a column (3 x 35cm) of Sephadex A-50 which had been equilibrated with the same buffer. After application of the sample, the column was washed with the buffer. The absorbed polysaccharides were eluted with a linear sodium chloride gradient, by using 400ml of buffer and 400ml of buffer containing m sodium chloride (Fig. 1) . The contents of total sugar and uronic acid of each fraction F-3-1 was not absorbed on the column. The fractionation profile of F-3 is shown in Fig. 1 . UA, uronic acid which was determined in terms of D-galacturonic acid. were measured colorimetrically. The individual fractions were collected separately, dialyzed and freeze-dried. Their yields and sugar compositions are listed in Table I .
Ultrafiltration of F-3-4
The major polysaccharide fraction (F-3-4, 250 mg), obtained by the above column chromatography, was rich in L-rhamnose and dgalactose residues. The polysaccharide was dissolved in 0.5 m sodium chloride containing 5mMEDTAand fractionated by ultra filtration using an Amicon PM-30 membrane under nitrogen pressure (1.0 kg/cm2). The fraction (APS-H, 160mg), which remained on the membrane, and the filtrate (APS-L, 90mg) were dialyzed against distilled water and freeze-dried, respectively. As shown in Fig. 2, each of them showed a single peak on Sepharose CL-6B gel filtration chromatography. The molecular weights were estimated to be 90,000 for APS-H and 16,000 for APS-L by gel filtration chromatography using standard dextrans of known molecular weights as markers. However, no significant differences in sugar compositions between these two frac- 
Homogeneity of APS-H
WhenAPS-Hwas re-chromatographed on a DEAE-Sephadex A-50 column in the same manner as described above, it gave a single and symmetric peak at approximately 0.33m sodium chloride concentration.
APS-H gave a single spot on zone electrophoresis in alkaline borate buffer (Fig. 3) , and also gave a single, symmetric peak on gel filtration chromatography. APS-H showed [oc]D= +154°(c=0.1, 0.5 m NaCl containing 5mM EDTA) and contained 34.2% of D-galacturonic acid residues.
On acid hydrolysis it gave L-rhamnose, larabinose and D-galactose in relative proportions of 14.0 : 8.3 : 43.1. These results suggested that APS-H was a homogeneous acidic polysaccharide which was rich in neutral sugar residues, particularly L-rhamnose residues. 
Methylation analyses of APS-H and DPS
The results of methylation analyses of APS with and without carboxyl-reduction of the fully methylated polysaccharide are shown in Table II , columns B and A. For these methylation analyses, the methylated sugars were converted to their alditol acetates and analyzed by GLC. Identification of the partially methylated alditol acetates was performed based on retention times on GLCand mass spectrometric data.17) As shown in Table II Table II , column C. The follow- Table III , the polyalcohol also gave D-threonic acid and threono-<5-lactone which were detected by the latter method together with the above neutral components. As shown in Table II, Retention times of the corresponding diethyldithioacetal trimethylsilylates on a OV-101 glass capillary column, relative to that of inositol hexatrimethylsilylate.
Separations were performed by temperature programming at 3°C/min from 100°C to 225°C with a helium flow rate of 1 ml/min. 
Methylation
analysis showed that the proportion of non-reducing terminal dgalactopyranosyl residues to other sugar residues in DPS was higher than that in APS-H (Table II) . This result suggested that, along with hydrolysis of L-arabinofuranosidic linkages, galactan chains were also partially hydrolyzed. Accordingly, it was assumed that the chain length of D-galactopyranosyl residues in DPSwas shorter than that in APS-H. APS-Hwas almost completely oxidized with periodate, although small amounts of (l ->4)-linked D-galactopyranosyl residues and (1 ->2)-linked L-rhamnopyranosyl residues, which should be oxidized, were detected on methylation analysis, probably due to the somewhat incomplete oxidation (Table II, underway to clarify these points.
